In vitro perfusion of chinchilla thin limb segments: segmentation and osmotic water permeability.
The thin limb segments of the long loop of Henle are thought to play important roles in the urinary concentrating mechanism. In this study, we present new approaches to the identification, dissection, and in vitro perfusion of individual thin limb segments from all levels of the chinchilla renal medulla, including the deepest portions of the papilla. We have applied these techniques to the investigation of the osmotic water permeability along the chinchilla long loop of Henle. The results demonstrate that the osmotic water permeability of the thin descending limb is not uniformly high along its length, as previously thought, but that the distal 20% of the long-loop descending limb has a very low water permeability (approximately 50 microns/s). The transition to the low water permeability region of the thin descending limb is accompanied by a relatively abrupt change in morphology (increased cellularity and decreased diameter) that is readily perceptible in the perfused segments and even in the dissection dish. In contrast, the upper part of the chinchilla long-loop thin descending limb had an extremely high osmotic water permeability (greater than 2,000 microns/s) as observed in other species. Thin ascending limbs from deep in the inner medulla had water permeabilities that were indistinguishable from zero, as previously found in thin ascending limbs from near the inner-outer medullary junction. The presence of a low-water-permeability portion of the long-loop thin descending limb in chinchilla may have important implications with regard to the inner medullary concentrating process. A relatively low osmotic water permeability (397 microns/s) was also found in the deep inner medullary portion of the thin descending limb from the rat.